Journal of Patient-Centered Research and Reviews (JPCRR) is a peer-reviewed scientific journal whose mission is to communicate clinical and bench research findings, with the goal of improving the quality of human health, the care of the individual patient, and the care of populations. W ith the advent of pay-per-performance and value-based reimbursement in the health care setting, emphasis on new innovative care delivery models is necessary. Health care systems strive to align their care delivery models with the Triple Aim: improved population health, improved patient experience, lower health care costs. 1 Over the last several decades, growth in team-based models of care have emerged in many different sectors of health care. 2 This growth is largely due to the growing complexity of the health care system and the recognition that no individual health care provider or discipline can provide comprehensive care for patients, especially in the hospital setting. 3 While many studies have shown a positive relationship between team-based care and patient outcomes, such as reducing cost and improving quality, few examine the impact of the health care team on the patient experience. Furthermore, defining the exact team composition or intervention to promote the Triple Aim also remains uncertain. With the fragmentation of the health care system, team-based care, often
referred to as interprofessional collaborative practice, is imperative to provide high-value, patient-centered care, and identifying the team-based models of care that promote the largest impact on quality, safety, and patient experience is crucial. 4 The first of its kind, this review was designed to examine the relationships between team-based models of care and patient satisfaction in the hospital setting utilizing a wide scope of research. A secondary purpose was to explore relationships among team composition, team-based interventions, and patient satisfaction.
Defining Team Composition and Interventions
The composition and key features of health care teams have been described in several different ways. One of the commonly cited definitions of teams was put forward by the Institute of Medicine's workgroup on "team-based health care." Its definition includes two or more health care professions and often includes the patient and sometimes the patient's family or caregivers. 2 Additional definitions describe effective teams as those that share common goals and collaborate to deliver high-value, patient-centered care. 5 The World Health Organization defines interprofessional collaborative practice, a synonym to team-based health care, as multiple health workers from various professional backgrounds working together with patients, families, caregivers, and communities to deliver high-quality patient care. 6 Team-based care has been further supported through development of interprofessional education and collaborative practice competencies from the World Health Organization and the Interprofessional Education Collaborative. 6, 7 Beyond the definition of team composition in health care, broad categories of team-based care interventions proposed by Reeves et al have been described in the literature: interprofessional coordination, interprofessional collaboration, and interprofessional teamwork. 8 These categories describe a continuum of team-based care ranging from coordination of care ─ which includes periodic, ad hoc communication (interprofessional coordination) ─ to full integration of care, in which teams are designed a priori to provide comprehensive care for a specific patient population (interprofessional teamwork). 8 To date, no studies have examined the impact of various team composition and/ or team-based care interventions on patient experience.
Evidence for Team-Based Care
Although team-based care has been well-described and significant advances to team-based care have occurred in recent years, barriers continue to exist. These include lack of reimbursement models, lack of interprofessional training to support interprofessional collaborative practice, cultural differences among health care professions, and lack of understanding of optimal team structure and function. 9 Despite these barriers, there is a growing body of research that indicates team-based care is associated with improved patient outcomes. Some of the outcomes linked to team intervention include decreased readmission rates to the hospital for highrisk patient populations, decreased adverse events for hospitalized patients, and decreased length of stay in the hospital. 2, 4, 10 Similar improved patient outcomes have been associated with team-based models of care in the ambulatory care setting. 10, 11 Patient-centered medical homes (PCMH) using team models have shown improved coordination of care, access to care, and quality and safety metrics. Specifically, in patient populations with chronic comorbid diseases, PCMH models have demonstrated decreased pharmacy expenditures and emergency department visits. 12 With the growing emphasis on the importance of patient-centered care and the patient experience, there has been renewed interest in the impact of teamwork on patient satisfaction. Teams are being looked to as a vehicle for enhancing patient satisfaction as well as achieving payment incentives in value-based payment models. 13 Patient satisfaction has been an interest in patient outcome research for decades but has not been linked to direct reimbursement until recently. With the arrival of pay-for-performance and value-based care, patient satisfaction scores may be included in qualitybased payment systems for ambulatory care services and for inpatient care. 14 While performance on these scores is still attributed to individual providers and systems, there is a growing movement in the United States to recognize the contribution of teams in emerging payment models. 15, 16 Demonstrating clear patient outcomes related to teambased care is imperative to drive further research, health care policy changes, and clinical practice guidelines. Wen and Schulman conducted a systematic review of the effect of team-based care models on patient satisfaction. 13 In this meta-analysis examining only randomized controlled trials conducted through 2012, they found an equivocal relationship between team-based care and patient satisfaction. The authors noted limitations within their review, including a lack of definition for "team," inconsistency between studies describing the team intervention, and wide variation of patient satisfaction measurement tools.
Since that time, the body of knowledge regarding teambased care and team science has greatly expanded 16 and extends outside the confines of randomized controlled trials. In addition to patient satisfaction team composition, and team-based interventions, the review presented herein will examine a broader scope of team-based care studies, including experimental, quasi-experimental and non-experimental (cross-sectional), allowing for a more comprehensive analysis of the research in this area. Unlike the review performed by Wen and Schulman, ours is specifically focused on the hospital setting, an important difference because many factors that affect patient satisfaction ─ along with reimbursement structures for team-based care, team composition structures, and team interventions 15-17 ─ greatly differ between inpatient and ambulatory care settings. To prepare for new team-based incentive models, it is critical to understand the impact of team-based care on patient satisfaction and to further understand how team composition and which type of team-based interventions truly impact the patient experience.
METHODS
We adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria for conducting a systematic search of the literature, which can be found within the PRISMA checklist. 18 The heterogeneity of the identified study designs precluded performing a meta-analysis. 19 
Inclusion and Exclusion Criteria
Inclusion criteria for the review were: experimental or quasi-experimental or non-experimental (crosssectional) design; team-based care defined as 2 or more people from at least 2 professions or disciplines working together to provide patient care; patient care took place within any hospital department; and article written in English. International studies were included to allow for comprehensive analysis. Required outcome measures included directly gathered patient satisfaction data from any patient population.
Reviews, expert opinion, background articles, and conference proceedings were excluded. Studies also were excluded if they only described providers' impressions of patient satisfaction or provider satisfaction rather than actual measurements of patient satisfaction.
Search Strategies and Study Selection
PubMed, Cochrane Library, CINAHL, Embase, Ovid, gray literature, and Google Scholar databases were searched. Database search duties were split between the first and second authors, and searched from inception through February 2017. Reference lists from retrieved articles were also examined for additional articles. Articles retrieved were initially reviewed for relevance by title and abstract for inclusion of interprofessional patient care teams, patient satisfaction, and the hospital setting. After duplicate articles were removed, the remaining articles were analyzed per the inclusion and exclusion criteria within the full text.
In each database search, both Medical Subject Headings (MeSH) and natural language keywords were utilized (Online Appendix 1). To capture the concept of teambased models of care, the following search terms were used: patient care team, interdisciplinary care team, interdisciplinary health team, medical care team, health care team, interprofessional collaboration, and interprofessionalism. "Critical care" and "hospital based care" were used to search for the hospital care setting. Patient satisfaction was searched using the following terms: patient satisfaction, patient satisfaction rate, patientcentered outcome, patient outcomes, patient experience, the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS), Press Ganey surveys, and hospital value-based purchasing. All terms were searched as keywords in the text, title, or abstract.
Data Extraction and Quality Assessment
Study design, sample population, team composition, team intervention, patient satisfaction assessment tool, and study results were extracted from each article for further analysis using a standard template. The first author extracted initial data, and the second author verified the extracted data to ensure reliability. When a discrepancy on data points was observed, consensus between both reviewers was achieved.
Team composition was divided into 2 categories: dyad teams (2 people from 2 different health professions) and multiprofessional teams (3 or more members representing at least 3 health professions). Data were gathered from study descriptions of who from the health care team participated and placed into one of the categories.
Team-based care interventions were categorized into the 3 categories previously described by Reeves et al as follows:
• Interprofessional coordination ─ Various individuals representing different health care professions who work together to provide care. The activities, such as communication, are less frequently interprofessional and are not necessarily predetermined as part of regular care. 8 • Interprofessional collaboration ─ This type of interprofessional work involves health care professionals who come together on a regular basis to intentionally communicate or make decisions regarding patient care. For example, multidisciplinary rounds can be considered a type of interprofessional collaboration. 8 • Interprofessional teamwork ─ Activities of these care teams are fully interdependent, and teams come together with shared goals, an identity, and mental model to deliver integrated care. Care coordination teams are an example of interprofessional teamwork. 8
The first and second authors collectively reviewed the methods section of articles to place each of the studies into one of the team intervention categories. When there was discrepancy on category, a consensus between the
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Eligibility
Screening Identification reviewers was achieved through joint review of the study intervention and category definitions.
The quality of each article was assessed independently by the first and second author using the modified GRADE criteria, which consist of type of evidence, quality, consistency, directness, and effect size. 20 Quality of articles were rated on a scale from 0 to 4 based on the standardized scale (0=very low; 1=low; 2=moderate; 3=high; 4=very high). Cohen's kappa coefficient was used to estimate the consistency of the individual raters. 21
RESULTS
Study Characteristics
The literature search yielded 15,247 citations. After assessing for relevance, 142 articles were retrieved for full-text screening. After duplicates were removed, 124 articles were screened, with 21 studies subsequently included for analysis based on the inclusion and exclusion criteria ( Figure 1 ).
The 21 reviewed studies were published between 1999 and 2016. Four studies were randomized controlled trials, 16 were quasi-experimental, and 1 used a crosssectional design ( Table 1) . The majority of studies were conducted in an academic medical center or tertiary hospital setting (n=16). The remainder occurred in community hospital settings. Patient populations included adult patients in all studies except one, which focused on pediatric patients. 29 Team composition ─ multiprofessional or dyad ─ varied among studies ( Table 2 ). The majority of teams were multiprofessional (71% vs 29% dyad). Most multiprofessional teams included more than 3 professions in the team (n=15). Multiprofessional teams routinely consisted of a combination of physicians, nurses, advance practice providers, social workers, case management, and therapy services. A typical composition of dyads was physician and nurse or advanced practice provider. One study included the patient as a member of the team, while another considered the family or caregiver as part of the team. 26, 30 Type of team-based care intervention also varied. More than half of the studies utilized interprofessional teamwork (n=11, 52%) versus interprofessional coordination (n=7, 33%) or interprofessional collaboration (n=3, 14%) ( Figure 2 ).
Quality assessment per GRADE criteria was overall low to moderate due to the limited amount of randomized controlled trials. Interrater reliability, measured through Cohen's kappa, was calculated at 0.87 (P<0.001). 
Figure 2.
Study Findings
The primary aim of this review was to determine the relationship between team-based models of care and patient satisfaction in the hospital setting. Collectively, 57% of the 21 studies (n=12) found a significant improvement in patient satisfaction with the implementation of team-based care. Additionally, 5 studies found improved but not statistically significant patient satisfaction scores with teambased models of care (81%, n=17) ( Table 3 ). In studies that examined other outcomes as their primary measure(s), patient satisfaction was observed as a secondary outcome and continued to demonstrate improvement. 22 Studies with improved patient satisfaction were more likely to utilize multiprofessional (n=8, 67%) versus dyad (n=4, 33%) teams. More than half of the team interventions were categorized as interprofessional teamwork (52%, n=11). Within this group, 6 teams were multiprofessional and 5 were dyads (Table 4) . Seven studies reported team interventions consistent with interprofessional coordination (33%), all of which were composed of multiprofessional teams. Based on team intervention analysis, studies demonstrating improved patient satisfaction more often incorporated interprofessional teamwork (n=6, 50%) than studies that incorporated interprofessional coordination (n=4, 33%) or interprofessional collaboration (n=2, 17%).
In addition to examining team composition and intervention type as secondary outcomes, the relationship between patient satisfaction and other quality outcomes was analyzed. The majority of studies reviewed (n=18) measured both quality outcomes (length of stay, adverse events in the hospital, cost, 30-day readmission rate) and patient satisfaction ( Table 3 ). Of the 21 total studies, 5 (24%) showed significant improvement in both patient satisfaction and 1 or more other quality outcomes; 6 (29%) demonstrated improvement in at least 1 quality outcome but did not demonstrate improved patient satisfaction; and 5 found improved patient satisfaction without improvements in other outcomes. The remaining 2 studies did not demonstrate improvements in either category ( Table 5 ).
DISCUSSION
We reviewed existing literature to examine the relationship between team-based care and patient satisfaction. Most studies (57%) demonstrated an improvement in patient satisfaction scores associated with team-based care. Studies that utilized multiprofessional teams (vs dyads) and an interprofessional teamwork intervention were more likely to demonstrate improved patient 
HCAHPS
Slightly improved (72% to 80%) Improved Foley catheter removal (P<0.001) and readmission rates (P<0.001) Wray et al (2016) 42 Picker-Commonwealth Survey/ HCAHPS Improved (73% vs 68%, P=0.001)
Patient satisfaction scores only were examined; no quality metrics to compare; median LOS similar between groups satisfaction scores. Additionally, 52% of the studies found improvement in at least 1 quality outcome in correlation with team-based care, but only 24% of the studies found improvement in both patient satisfaction and quality outcomes.
Team-Based Care and Patient Satisfaction
In a prior systematic review performed by Wen and Schulman, a slightly positive, but statistically insignificant, relationship was found between team-based care interventions and patient satisfaction, a measurement of the patient experience. 13 Since 2012, when their
Interprofessional Coordination
Interprofessional Collaboration
Interprofessional Teamwork
Improved patient satisfaction
Auerbach et al (2012) 30 Finch et al (1999) 24 Hastings et al (2016) 26 Kane 
Improved Patient Satisfaction No Improved Patient Satisfaction
Improved quality metrics(s)* Gade et al (2008) 28 Hung et al (2013) 32 Kane et al (2016) 34 Menefee research was conducted, many more studies including non-randomized control trials have been performed to analyze this question, which we have included herein.
Even more evidence found beyond the studies within this review supports team-based care, a culture that fosters teamwork, and their positive impact on the patient experience. Meterko et al studied the attributes of employees at 125 Veterans Administration hospitals and found a strong positive relationship between a culture of teamwork and patient satisfaction. They postulated that teamwork and a culture in which teams can thrive are the basis for patient satisfaction and an overall positive patient experience. 14
Team Composition and Patient Satisfaction
To understand how teams can be designed to optimize patient satisfaction, we examined the team structure and types of interventions with the most impact on patient satisfaction. Team composition usually included a physician, nurse, and at least 1 other health profession. All but 1 of the 5 studies that showed improvement in both quality metrics and patient satisfaction utilized multiprofessional teams, often with greater than 4 different disciplines. Studies that found an improvement in quality metrics only also utilized multiprofessional teams more frequently than dyad teams (5 vs 1, respectively). Works by Reeves et al and Fiscella et al recommend that larger, more diverse teams might have greater capacity to care for complex patients or provide a more comprehensive appearance to patients. 8, 43 While teamlets (physician and nurse or medical assistant) may have the ability to provide quality patient-centered care, multidisciplinary teams are better equipped to provide integrated and coordinated care for patients with complex chronic disease. 43
Team Interventions and Patient Satisfaction
Equally important to the team structure is the process or intervention type. Studies that examined teambased models of care ─ those using a fully integrated and interdependent process to optimize patient care, described as interprofessional teamwork in the interprofessional literature ─ demonstrated improved patient satisfaction scores versus the other types of interventions. 8 In their comprehensive review, Reeves et al provide a conceptual framework that describes examples in which teams function in a committed way for full integration of care and demonstrate improved patient outcomes and improved team satisfaction. 8 In previous studies, team effectiveness was linked with integrated, cross-functional teams that coalesce to create their own identity. 44 According to Lemieux-Charles and McGuire, redesigned care teams with full integration were more likely to positively impact patient outcomes than usual team care. 45 This calls for further studies on fully integrated interprofessional teamwork and its effect on patient outcomes, especially patient satisfaction.
An equivocal relationship between care quality outcomes and patient satisfaction has been documented. 16, 46, 47 Both are linked to reimbursement under the pay-for-performance guidelines and should be considered for promotion of high-value patient-centered care. In our review, team-based care was associated with both patient satisfaction and quality patient outcomes, but the association between improved quality and patient satisfaction was inconsistent (Table 4 ). Only 5 studies demonstrated improved quality metrics and patient satisfaction. In contrast, a study by Anhang et al did find a strong relationship between hospitals who reported high patient satisfaction scores (as measured by HCAHPS) and quality outcomes, primarily acute myocardial infarction, heart failure, pneumonia, and surgery. 46 However, in a similar study by Lyu et al, patient satisfaction scores were not statistically correlated with quality outcomes in 31 hospitals, and the authors concluded patient satisfaction is an independent measure and not codependent on quality outcomes. 47 The discrepancy in the literature is supported by the findings of this review and implores for more research in this area.
The Link to Patient Experience
There are many potential reasons for the lack of association between the patient's perception of care and the measured outcomes. Patient satisfaction can be very subjective and is confounded by many factors outside of specific quality indicators. 47 Additionally, HCAHPS has been challenged as an inaccurate measurement to account for the numerous factors that contribute to the patient experience, such as teamwork. 16, 47 One explanation could be related to the degree to which the patient is engaged in their care by the health care 48, 49 Patient activation may provide the missing link between patient satisfaction and improved quality. A highly activated patient may perceive they are part of their medical care team and lead to improved patient experiences, thus diminishing the disparity between the patient's perception of quality and actual quality metrics. For example, in this review, both studies that captured the patient's perspective (ie, patient included as team member, family/ caregiver involvement, patient perception of team) demonstrated both improved patient satisfaction scores and improved (though not statistically significant) quality metric outcomes. 26, 30 Both of these studies that included the patient as part of the team had similar team interventions: interprofessional coordination. This type of intervention is considered a lower level of integration and patient activation and could account for the marginal significance statistically.
Although significant correlational research has been conducted examining patient activation and patient experience, more studies are needed to explore a causal relationship between the degree of patient activation, patient satisfaction, and quality outcomes to fully understand the elements of the patient experience.
Limitations and Bias
This review included articles with various study designs and did not limit inclusion criteria to randomized controlled trials. The heterogeneity of designs led to the low to moderate quality assessment of the articles. This may have introduced bias and is a limitation of this review.
Another limitation of the review was the predominant use of HCAHPS to measure patient satisfaction. Although HCAHPS is the primary tool used to measure patient satisfaction posthospitalization in the United States, its effectiveness has been questioned because of the many other factors affecting patient satisfaction outside of the provider's control. 50 In our review, 4 of the 5 studies demonstrating an association between improved quality metrics and patient satisfaction utilized HCAHPS. However, it is difficult to quantify a relationship between care provided by the medical care team and patient satisfaction, as HCAHPS does not assess the whole team, only the nurse and physician providing care. 15 A more rigorous and comprehensive measurement of the patient experience should include questions about the care team and the attribution the team has on patient satisfaction scores.
CONCLUSIONS
To date, team-based care has demonstrated a positive effect on the health care system and contributes to high-value, patient-centered care. Patient satisfaction is emerging as an important indicator of quality, increasingly linked to reimbursement under the new pay-for-performance payment models. In reviewing reported relationships between team-based care in the hospital setting and patient satisfaction, we found that studies utilizing team-based care had improved patient satisfaction. Team composition and type of team-based intervention, potentially including the patient, may play an important role in patient satisfaction outcomes.
The relationship between other quality outcomes (eg, length of stay, adverse events, hospital readmission) and patient satisfaction appears dichotomous, given that many articles found improved patient satisfaction scores did not always have improved quality metric outcomes in parallel. This observation uncovers a gap in research: the patient's perception of quality does not necessarily match how the health care industry perceives quality. More research should be performed to identify the relationship between the patient experience, team composition, and type of team interventions to identify optimal team based-care models and inform clinical practice guidelines, health care policy, and reimbursement for team-based models of care.
Additionally, the manner in which patient satisfaction is measured and reported as a means for reimbursement should be further analyzed. Current assessments of patient satisfaction do not account for all members of the health care team and therefore do not reflect the impact that team-based models of care have on the patient experience. Through the impact of outcomes-driven research, development of new interprofessional training programs, teambased clinical practice guidelines, and health policy promoting reimbursement for team care, the overall patient experience can be transformed.
Patient-Friendly Recap
• While use of team-based care approaches is increasing, their ultimate effect on patient satisfaction is unknown.
• The authors reviewed reported studies for methods and results concerning composition of teams, types of intervention, patient satisfaction scores, and outcomes for patients cared for in a hospital.
• They found that health care teams that represented more than two professions, worked closely together, and could address multiple patient issues yielded greater improvement in patient satisfacton.
